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Since is t  January 1929, the L i v e r p o o l  O b s e r v a t o r y  of the Mersey Docks and 
Harbour Board and the T i d a l  I n s t i t u t e  of the University of Liverpool have formed a 
single institution known as the L i v e r p o o l  O b s e r v a t o r y  a n d  T i d a l  I n s t i t u t e .
T h e  L i v e r p o o l  O b s e r v a t o r y  a n d  T i d a l  I n s t i t u t e  is  g o v e r n e d  b y  a  J o in t  C o m m it ­
t e e  a p p o in t e d  b y  t h e  B o a r d  a n d  t h e  U n i v e r s i t y .  T h e  B o a r d  g r a n t s  t h e  in s t i t u t io n  th e  
u s e  o f  t h e  O b s e r v a t o r y  b u i ld in g  fr e e  o f  r e n t ,  a n d  m a k e s  a n  a n n u a l  m o n e t a r y  g r a n t .  
In a d d it io n  t h e  L i v e r p o o l  O b s e r v a t o r y  a n d  T i d a l  I n s t i t u t e  r e c e iv e s  a  g r a n t  fr o m  
t h e  U n i v e r s i t y ,  a n d  i t  is  a ls o  s u p p o r t e d  b y  t h e  L i v e r p o o l  S t e a m  S h i p  O w n e r s ’ A s s o ­
c i a t i o n .
N early half of the income of the institution, however, is obtained on account of 
work done on the analysis and prediction of tides. A  second and smaller source of 
revenue is that of the supply of meteorological information and a third source is that 
of the testing of chronometers, sextants and other instruments.
T h e  a c t i v i t i e s  o f  t h e  L i v e r p o o l  T i d a l  I n s t i t u t e  a r e  s u m m a r is e d  e v e r y  y e a r  in  t h e  
a n n u a l  r e p o r t  p u b lis h e d  b y  t h e  D ir e c t o r s  o f  t h e  I n s t i t u t e .  T h e s e  a c t i v i t i e s  c o n s is t  
p r in c i p a l ly  in  p u b l ic a t io n s  a n d  t e c h n ic a l  in v e s t ig a t io n s  o f  t id e s  a n d  m e t e o r o lo g y  c a r r ie d  
o u t  b y  t h e  s c ie n t i f ic  s t a f f  o f  t h e  I n s t i t u t e .  F r o m  t h e  p r a c t ic a l  p o i n t  o f  v ie w ,  t h e  p r o ­
d u c t io n  o f  t h e  I n s t i t u t e  is  v e r y  c o n s id e r a b le  a n d  is  m a in ly  c o n c e r n e d  w it h  t h e  h a r m o n ic  
a n a ly s is  o f  t id a l  a n d  c u r r e n t  o b s e r v a t io n s  a n d  t h e  d e t a i le d  p r e d ic t io n  o f  t id e s  a n d  c u r ­
r e n t s  w h ic h  t h e  I n s t i t u t e  u n d e r t a k e s  t o  c a r r y  o u t  fo r  a  la r g e  n u m b e r  o f  n a t io n a l  a n d  
fo r e ig n  m a r it im e  a u t h o r it ie s  w i t h  w h ic h  i t  is  in  c lo s e  c o o p e r a t io n .
During each year about 76 sets of tidal predictions are prepared, including detailed 
predictions of High and Low W ater, predictions of hourly heights and times of slack 
water of tidal currents. The comparisons between predictions of tidal currents in Cana­
dian waters and observations of slack water times appear to be very satisfactory.
Besides full analysis for several stations, m any analyses of tidal heights for short 
lengths of record have been made for the H y d r o g r a p h i c  D e p a r t m e n t ,  for use with the 
method of harmonic predictions recommended to seamen in Admiralty Tide Tables, 
P art II.
The Institute constructed a tidal chart of the British Isles as a commission from 
the H y d r o g r a p h i c  D e p a r t m e n t  and it  was published as Adm iralty Chart No. 301 in 
1 9 3 1-
Several contributions to the Tidal Bibliography published b y  the I n t e r n a t i o n a l  
U n i o n  f o r  G e o d e s y  a n d  G e o p h y s i c s  have been prepared also.
Further work has been done in connection with the list of harmonic constants being 
compiled b y  the I n t e r n a t i o n a l  H y d r o g r a p h i c  B u r e a u  o f  M o n a c o .
T ID E  P R E D IC T IN G  M ACH IN E. (1)
I n  J u n e , 1929, t h e  d e a t h  o c c u r e d  o f  M r. H. W . T . R o b e r t s  o f  M e s s rs . E . R o b e r t s  
a n d  S o n , B r o a d s t a ir s ,  a n d  t h a t  f ir m  o f  t i d a l  a n d  a s t r o n o m ic a l  c o m p u t e r s  c e a s e d  t o  
o p e r a t e .  As M r. R o b e r t s  h a d  b e e n  u n a b le  t o  c o m p le t e  h is  p r o g r a m m e  o f  p r e d ic t io n s  
t h e r e  w a s  a n  u r g e n t  d e m a n d  u p o n  t h e  L i v e r p o o l  O b s e r v a t o r y  a n d  T i d a l  I n s t i t u t e  
f o r  p r e d ic t io n s  t o  b e  s u p p l ie d  a t  s h o r t  n o t ic e .  A n  o ffe r  o f  t h e  R o b e r t s  m a c h in e  a n d  
b u s in e s s  w a s  f a v o u r a b ly  c o n s id e r e d  in  v i e w  o f  t h e  f a c t  t h a t  t h e  f ir s t  m a c h in e  o f  t h e  
I n s t i t u t e  w a s  b e in g  w o r k e d  a lm o s t  t o  i t s  f u l l  c a p a c i t y .  T h e  m a c h in e  n o w  a c q u ir e d  b y  
t h e  L i v e r p o o l  O b s e r v a t o r y  a n d  T i d a l  I n s t i t u t e  w a s  d e s ig n e d  in  1906 b y  M r. E. R o b e r t s  
a n d  b u i l t  b y  M e s s rs . L e g e  &  C o . o f  L o n d o n . I t  p r o v id e s  f o r  40 c o n s t i t u e n t s  a n d  is  
w e l l  k n o w n  t o  t h o s e  in t e r e s t e d  in  t i d a l  p r e d ic t io n .  I t  h a s  b e e n  t h o r o u g h ly  e x a m in e d  
f o r  e f f e c t s  o f  w e a r ,  a n d  c e r t a in  n e c e s s a r y  a l t e r a t io n s  h a v e  b e e n  c a r r ie d  o u t  b y  t h e  
m a k e r s .  T o  r e d u c e  t h e  e f fe c t s  o f  f r ic t io n  t h e  p u l le y s  h a v e  b e e n  r e - g r o o v e d  w it h  f l a t  
b o t t o m s  s o  a s  t o  t a k e  a  n ic k e l  t a p e  s im ila r  t o  t h a t  u s e d  o n  t h e  f ir s t  m a c h in e  o f  t h e  
I n s t i t u t e .
(1 ) This part is extracted from the Annual Report of the Liverpool Observatory &  Tidal 
Institute for the years 1929-1932. It supplements information relating to tide predicting 
machines appearing in I . H . B ., Special Publication No. 13 - Nov. 1926  (See also Hydro- 
graphic Review, Vol. V, No 1, M a y 1928, page 283).
THE ROBERTS TIDE-PREDICTING M ACHINE  
M ACHINE A PRÉDIRE LES MARÉES DE M. ROBERTS
Fig . 1
Modified components. 
Composantes modifiées.
F ig . 2
New height and time scales.
Nouvelles échelles des hauteurs 
et des heures.

The harmonic motions were generated by revolving arms partly  sliding and partly 
rolling in horizontal grooves cut in cross-heads constructed to move vertically. Shallow 
semi-elliptical depressions were found in these grooves and it was decided to grind the 
grooves perfectly flat again, and also to grind down the axles of the revolving arms so 
that they should rotate in slipper blocks which were made to slide to and fro in the 
grooves (see Fig. x).
The amplitudes had been set b y  direct reading on vertical scales, but subsidiary 
small circular scales were affixed to the screw-heads so that the amplitudes can now be 
set nominally to 0.001 %  intsead of to 0.020 % . These alterations are illustrated in 
Fig. 1.
The machine has been made to give direct readings b y  causing the summation-tape 
to pass round one of two grooves on a horizontal wheel (Fig. 2) ; the other groove 
takes the wire attached to the recording pen or to a necessary counterpoise taking its 
place, both tape and wire being fixed to the wheel. A  detachable scale can move 
freely on the wheel and can be clamped so as to indicate tidal h eig h ts; the scale is 
of celluloid pinned to aluminium and the whole wheel is very light and moves on ball 
bearings. The scale can be changed in less than one minute.
Two detachable time-scales were also constructed to be screwed to the upper edge 
of the main drum, and the needle points, marking the time on the paper, were also 
renewed. The speed of the drum was altered so as to give more convenient and open 
time-scales, necessitating two new bevel gears being cut. A ll these alterations were 
effected b y  the staff, with the help of C h a d b u r n ’ s  S h i p  T e l e g r a p h  Co.
An electrical motor was also provided and arrangements were made for controlling 
the machine from outside the case, so that it could be made to run fast or slow, back­
wards or forwards, b y  simple switches. When computing times of high and low waters 
the machine is operated partly b y  a foot-switch for slowing down, and p artly  b y  a 
hand-switch for stopping the machine exactly ill a definite position.
Modifications were made to the R o b e r t s  machine b y  supporting the counterpoise 
pulleys from the roof of the case, well above the machine itself. Previously the counter­
poises had hindered free access to the mechanism for setting the machine. Im prove­
ments were made in the meshing of certain wheels, so that the whole machine is very  
much quieter in running than ever before. The anchorages of the m etal tape were also 
improved.
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